Abstract
Introduction

43
A recurrent question in evolutionary biology is how ecological context affects evolutionary hypothesis' is supported by genetic models predicting that, with strong pollen limitation, the 55 ability of inbreeding depression to maintain outcrossing will decline, and populations will 56 evolve towards increased rates of autonomous selfing (Lloyd 1979 (Lloyd , 1992 
81
Here, we take advantage of geographic variation in pollinator abundance to test 82 whether populations of the woody vine Dalechampia scandens differ in pollinator reliability, 83 outcrossing rate, floral traits, and heterozygosity in a manner consistent with the reproductive-84 assurance hypothesis (Fig. 1) . Note that the model represented in Fig. 1 (Armbruster 1985) . The study populations belong to a single species, which has previously 97 been referred to as 'large-glanded' D. scandens (Bolstad et al. 2014; Opedal et al. 2016 ).
98
Unisexual staminate and pistillate flowers are aggregated into functionally bisexual blossom 99 inflorescences (pseudanthia) that function as pollination units (Fig. 2) . Each pistillate flower with a female phase of ca. two to three days followed by a bisexual phase, during which the 104 stigmas remain receptive. Pollinator-mediated cross-pollen receipt occurs primarily during the 105 female phase, while the position of staminate flowers above the pistillate flowers (Fig. 2) 
106
suggests that autonomous and pollinator-facilitated selfing is more common during the western Costa Rica (provinces Guanacaste and Puntarenas, Figure S1 , Table S1 ). Most 115 populations occurred on forest edges or in shrublands along gravel roads. Populations were 116 generally small (ranging from fewer than ten to around 100 flowering individuals), and 117 population size was scored on a categorical scale ranging from XS to XL (Table S1) (Table S1 ). We defined pollinators as those 156 bees that visited blossoms and were large enough to contact anthers and stigmas regularly, onto 5 cm-diameter filter paper discs attached to tree trunks at a height of 1 -1.5 m.
168
Observers recorded the maximum number of bees seen at one time (for both baits combined) 169 during 30 min census periods, which represents a conservative measure of the number of bees 170 attracted. Bees were identified to genus, and voucher specimens of hard-to-identify species
171
(green Euglossa) were collected in a subset of populations for later identification.
172
Greenhouse experiment
173
To assess to what extent the population differences in floral traits were genetically (Tables S2, S3 ).
180
Microsatellite genotyping and estimation of outcrossing rates and inbreeding depression 181
Leaf material was collected from seedlings grown from seeds collected in four of the study 182 populations for which we had a sufficient number of seed families (Table 1 ). Microsatellite To assess the strength of inbreeding depression, we estimated the relative fitness of 196 selfed offspring (w) by the equilibrium estimator of Ritland (1990) :
where s is the selfing rate and F is the adult inbreeding coefficient. Inbreeding coefficients for 
Results
243
Phenotypic traits
244
In the field, average anther-stigma distance (ASD) varied nearly threefold among populations 245 (range = 2.35 -6.32 mm, (Table S3) .
273
Pollinator species, pollinator reliability, and pollen limitation 274
In all populations for which we had at least three days of pollinator observations, the clear 275 principle pollinators were female euglossine bees (Euglossa dilemma and/or Eufriesea cf.
276 surinamensis), except in the S1 population, where no pollinators were observed (Table S1) 277 and in the S21 population, where 44% of observed pollinator visits (n = 34) were made by (Table 1) .
298
Relationships among pollen load, outcrossing rate, herkogamy and heterozygosity
299
Populations with more reliable pollinator service (larger average pollen loads) had higher both on a short time-scale represented by outcrossing rates (Fig. 4B) , and on longer time-
319
scales represented by variation in herkogamy and heterozygosity (Fig. 4C, D (Fig. 4C, D) suggests that the pollinator reliability in the study 373 populations is fairly consistent over periods sufficiently long to allow local adaptation. Data Table S1 for further details about the study populations. with more abundant and efficient pollinators, more reliable pollination is expected. In the 641 short term, more reliable pollination is expected to translate into higher outcrossing rates, 642 which is in turn expected to affect population heterozygosity. In the long term, variation in 643 pollinator reliability is expected to be associated with variation in traits directly (herkogamy, 644 dichogamy) or indirectly (floral advertisements, reward amount) related to outcrossing rates.
645
These traits are, in turn, expected to be positively correlated, because they all respond to 646 variation in pollinator reliability. Finally, variation in floral traits is expected to affect short-647 term mating patterns by affecting pollinator attraction (advertisement and reward traits) and/or 648 self-pollination rate (herkogamy, dichogamy). anther-stigma-distance) was measured as the minimum distance between anthers and stigmas. 
